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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election with traverse of Group I, claims 1-17 filed June 15, 2005 is 
acknowledged. The traversal is on the ground that search and examination of the whole 
application can be done without serious burden. This is not found persuasive because the 
invention of Group I, claims 1-17 are drawn to an integrated circuit, classified in class 257, 
subclass 314, while the invention of Group II, claims 18-23 are drawn to a method of fabricating 
an integrated circuit, classified in class 438, subclass +1 . They are shown to be different 
inventions and having a separate status in the art by their different classifications. The 
requirement is still deemed proper and is therefore made FINAL. 

Drawings 

2. Figure 3 should be designated by a legend such as -Prior Art- because only that which is 
old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are, not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

3. Claims 2, 9, 16 objected to because of the following informalities: Claim 2 includes the 
limitation "a source region and a drain region formed in the active area at least one of 
under and adjacent both sides of the control gate". Claim 9, includes the limitations "a first 
source region and a first drain region formed in the active area at least one of under and 
adjacent both sides of the first gate" and "a second source region and a second drain region 
formed in the active area at least one of under and adjacent both sides of the second gate". 
Claim 16 includes the limitations "a first source region and a first drain region formed in the 
second area at least one of under and adjacent both sides of the first gate" and "a second source 
region and a second drain region formed in the third area at least one of under and adjacent 
both sides of the second gate". However, the phrase "at least one of implies either condition of 
"at least under" or "adjacent both sides" when referring to the source and drain regions in 
relation to the control gate of the first and second gates; and the term "and" implies both of the 
aforementioned conditions. 

The examiner suggests amending said claims to include the phrase "a/ least one of 
under or adjacent", in order to avoid confusion as to the relation between the active regions and 
the gates. 1 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2, 4 and 5 are rejected under 35 U.S.C. 102(a) as being anticipated by Applicant's 
admitted prior art as disclosed on prior art figures 1-3 and their description of pages 1-2 of the 
instant application. With regard to Claim 1, Applicant's admitted prior art discloses on figure 2 a 
one-time programmable memory device (page 1, lines 21-25 of the instant application), 
comprising: 

an isolation layer (5) for defining an active area containing source (60) and drain (65) 
regions, thus providing the claimed active region; 
an oxide layer (15) formed on the active area; 

a floating gate (20) formed over the active area and the isolation layer (5); 
an inter-gate dielectric layer (40) formed on formed on the floating gate (20); 
and a control gate (50) formed on the inter-gate dielectric layer (40). 

With regard to Claim 2, Applicant's admitted prior art discloses a source region (60) and a drain 
region (65) formed in the active area at least one of under and adjacent both sides of the control 
gate (figure 2). 

With regard to Claim 4, Applicant's admitted prior art discloses control gate (50) is formed over 
the floating gate (20). See figure 2. 
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With regard to Claim 5, Applicant's admitted prior art discloses a control gate (50) that is formed 
so as to enclose at least one sidewall of the floating gate (20). See figure 3. 



FIG. 3 




5. Claims 9 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by Matsubara 
(U.S. Patent No. 6,037,625). With regard to Claim 9, Matsubara discloses (column 1, lines 7-18 
and figure 2K) an integrated circuit, comprising: 

a memory device (region 53 column 9, line 2) including an isolation layer (2) which 
comprises an STI layer and defines an active area including source/drain regions (14b) of a 
substrate (1), a tunnel oxide layer (7), a floating gate (8) formed over the active area of the 
memory device and the isolation layer (2), inter-gate dielectric layer (9) formed on the floating 
gate (8), and a control gate (10) formed on the inter-gate dielectric layer (9); 

a first transistor (see region 51) including a first gate (12), a first gate oxide layer (7) 
interposed between the first gate (12) and the substrate (1), the first source/drain regions (14a) 
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are formed in the active area at least one of under and adjacent both sides of the first gate (12); 
and 

a second transistor (see region 52) including a second gate (also labeled 12), a second 
gate oxide layer (also labeled 7) interposed between the second gate and the substrate (1) and 
second source/drain regions (15) are formed in the active area at least one of under and adjacent 
both sides of the first gate (also labeled 12). 



FIG. 2K 




With regard to Claim 10, Matsubara discloses a memory device (region 53) including 
source/drain regions (14b) formed in an active area at least one of under and adjacent both sides 
of the control gate (10). 
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Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's admitted prior 
art as disclosed on figures 1-3 and pages 1-2 of the instant application in view of Hsu (U.S. 
Patent Application Publication 2005/0074935). With regard to Claim 3 5 Applicant's admitted 
prior art essentially discloses the claimed invention but fails to disclose the claimed portion of 
the floating gate formed over the active area that is narrower than a portion of the floating gate 
formed over the isolation layer. However, Hsu discloses (figure 2) a memory cell (200), which 
includes a floating gate (216) having a portion over an active region defined by source region 
(211) and drain region (212) that is narrower than the portion of the floating gate that is not over 
the active region, namely the portion outside region (202). 



Application/Control Number: 10/799,201 Page 8 

Art Unit: 2815 




Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Applicant's admitted prior art to include the 
claimed portion of the floating gate formed over the active area that is narrower than a portion of 
the floating gate formed over the isolation layer, as suggested by Hsu, in order to facilitate the 
formation of a contact hole to the floating gate by forming said contact hole in the wider portion. 

7. Claims 6-8 are rejected under 35 U.S. C. 103(a) as being unpatentable over Applicant's 
admitted prior art as disclosed on figures 1-3 and pages 1-2 of the instant application in view of 
Matsubara (U.S. Patent No. 6,037,625). With regard to Claims 6-8, Applicant's admitted prior 
art essentially discloses the claimed invention but fails to disclose, the claimed inter-gate 
dielectric layer including a silicon nitride layer. However, Matsubara discloses an inter-gate 
dielectric layer (9) that is made from layer (39), and as shown on figures 2D and 2E, which is a 
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ONO layer formed by threes stacked sub-films comprising a Si02 sub-film, a Si3N4 sub-film 
and a Si02 sub-film (column 9, lines 20-22). Therefore, it would have been obvious to someone 
with ordinary skill in the art, at the time of the invention, to modify the structure as disclosed by 
Applicant's admitted prior art to include the claimed inter-gate dielectric layer including a silicon 
nitride layer, a composite layer having a silicon nitride layer or a silicon oxide layer or a 
composite layer having a silicon oxide layer, silicon nitride layer and a silicon oxide layer, 
known also as ONO, as suggested by Matsubara, in order to provide a storage dielectric material 
with a higher dielectric constant than silicon oxide that can prevent electric charges accumulated 
in the floating gate to leak during a writing process. 

8. Claims 11, 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsubara et al. (U.S. Patent No. 6,037, 625) in view of Lee (U.S. Patent No. 6,348,378). With 
regard to Claim 11, Matsubara essentially discloses the claimed invention but fails to disclose the 
claimed second gate oxide layer being thinner than the first gate oxide layer. However, Lee 
discloses a semiconductor device including a memory device (region A of substrate 100) and 
transistors (defined by regions B and C of substrate 100), wherein the gate oxide (defined by 
layers 114 and 126b) of the transistor of region C is thinner than the gate oxide (defined by 
layers 114, 124b, 126c) of the transistor of region B, as clearly shown on figure 16 and included 
herein. 
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FIG. 16 
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Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Matsubara to include the claimed second gate 
oxide layer being thinner than the first gate oxide layer, as suggested by Lee, in order to provide 
gate oxide layers with different thickness for high and low voltage transistors (column 9, lines 
65-67 and column 10, lines 1-4). 

With regard to Claim 14, Matsubara discloses a second gate oxide layer (7) of the second 
transistor (defined by region 52 of substrate 1) having the same thickness as the tunnel oxide 
layer (also labeled 7) of the memory device (defined by region 53), refer to figures 2D and 2E 
which show the formation of oxide film (7) having the same thickness for the portion acting as 
gate oxide for the transistors of regions (51 and 52) and as tunnel oxide for the memory device of 
region 53. 
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Matsubara fails to disclose the claimed first gate oxide layer being thicker than the tunnel oxide 
and the second gate oxide layer. However, Lee discloses a semiconductor device including a 
memory device (region A of substrate 100) and transistors (defined by regions B and C of 
substrate 100), wherein the gate oxide (defined by layers 114, 124b, 126c) of the transistor of 
region B is thicker than the gate oxide (defined by layers 1 14 and 126c) of the transistor of 
region C and the tunnel oxide (defined by layers 124a and 126a) of the memory device of region 
A. 

Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Matsubara to include the claimed first gate 
oxide layer being thicker than the tunnel oxide and the second gate oxide layer, as suggested by 
Lee, in order to provide a gate oxide layer with a suitable thickness for a high voltage transistor 
(column 9, lines 65-67 and column 10, lines 1-4). 

With regard to Claim 15, a further difference between the claimed invention and Matsubara is, 
the claimed first and second gates formed form the same material as the control gate. However, 
Lee discloses a control gate (128a), a first gate (128b) and a second gate (128b), wherein all 
three gates are made from the same material (column 10, lines 6-13). Therefore, it would have 
been obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
structure as disclosed by Matsubara to include the claimed first and second gates formed from 
the same material as the control gate, as suggested by Lee, in order to simplify the manufacturing 
process by using a single material for the first and second gates as well as the control gate. 
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With regard to Claim 16, Matsubara discloses on figure 2K an integrated circuit, comprising: 
a plurality of isolation layers (2) for defining a first area (53), a second area (51) and a 
third area (52) in a substrate (1); 

a memory device (see region 53) including a floating gate (8) formed over the first area 
(53) and at least one isolation layer of the plurality of isolation layers (2), an inter-gate dielectric 
(9) made from layer (39), as shown on figures 2D and 2E, and that includes a composite having a 
silicon oxide layer and a silicon nitride layer (column 9, lines 20-22) and a control gate (10) 
formed on the inter-gate dielectric layer (9); . 

a first transistor (see region 51) including a first gate (12), wherein the first gate (12) is 
formed in the second area (51) of the substrate on a first gate oxide layer (7) having a thickness 
equal to a thickness of a tunnel oxide (also labeled 7) formed on the substrate (1) for the memory 
device (defined by region 53), and a first source region and first drain region (both labeled 14b) 
formed in the second area (51) at least one under and adjacent both sides of the first gate (12); 
and 

a second transistor (see region 52) including a second gate (also labeled 12), wherein the 
second gate is formed on a second gate oxide layer (also labeled 7), and a second source region 
and second drain region (also labeled 14b) formed in the third area (52) at least one of under and 
adjacent both sides of the second gate (also labeled 7). 

Matsubara fails to disclose the claimed first and second gates formed of the same material as the 
control gate and the claimed second gate oxide layer being thinner than the first gate oxide layer. 
However, Lee discloses a control gate (128a), a first gate (128b) and a second gate (128b), 
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wherein all three gates are made from the same material (column 10, lines 6-13). Therefore, it 
would have been obvious to someone with ordinary skill in the art, at the time of the invention, 
to modify the structure as disclosed by Matsubara to include the claimed first and second gates 
formed form the same material as the control gate, as suggested by Lee, in order to simplify the 
manufacturing process by using a single material for the first and second gates as well as the 
control gate. 

Regarding the claimed second gate oxide layer being thinner than the first gate oxide layer, Lee 
discloses a semiconductor device including a memory device (region A of substrate 100) and 
transistors (defined by regions B and C of substrate 100), wherein the gate oxide (defined by 
layers 1 14 and 126c) of the transistor of region C is thinner than the gate oxide (defined by layers 
114, 124b, 126c) of the transistor of region B, as clearly shown on figure 16 and included herein. 

Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Matsubara to include the claimed second gate 
oxide layer being thinner than the first gate oxide layer, as suggested by Lee, in order to provide 
gate oxide layers with different thickness for high and low voltage transistors (column 9, lines 
65-67 and column 10, lines 1-4). 

9. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsubara et al. (U.S. Patent No. 6,037, 625) in view of Furuhata et al. (U.S. Patent No. 
6,429,073). With regard to Claim 12, Matsubara essentially discloses the claimed invention but 
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fails to show the claimed the second gate oxide layer thinner than the tunnel oxide layer, and the 
first gate oxide layer thicker than the tunnel oxide layer and the second gate oxide layer. 
However, Furuhata discloses a first gate oxide layer (22) made from a layer (22aL) being thicker 
(column 12,. lines 39-41) than a tunnel oxide (26), which has a thinner thickness (column 10, 53- 
55) and a second gate oxide (20) which can have a thickness less than or equal to a thickness of a 
tunnel oxide layer (26), since the thickness (3-13 nm, column 7, lines 39-42) of the second gate 
oxide layer (20) can be set to be less or equal to the thickness (6-9 nm, column 6, lines 53-56) of 
the tunnel oxide layer.- 

Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Matsubara to include the claimed invention but 
fails to show the claimed the second gate oxide layer thinner than the tunnel oxide layer, and the 
first gate oxide layer thicker than the tunnel oxide layer and the second gate oxide layer, as 
suggested by Furuhata, in order to provide a tunnel oxide layer with a thickness based on the 
functionality of the memory device and gate oxide layers for transistors with different voltage 
requirements. 

With regard to Claim 13, a further difference between the claimed invention and Matsubara is, 
the claimed first and second gate formed of the same material as the control gate. However, 
Furuhata discloses (column 13, lines 9-15) forming gate electrodes for each of the memory 
transistor (400) and the voltage-type transistors (100, 200 and 300) using the material 
(polysilicon). 



Application/Control Number: 10/799,201 Page 15 

Art Unit: 2815 

10. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsubara et al. 
(U.S. Patent No. 6,037, 625) in view of Lee (U.S. Patent No. 6,348,378) and further in view of 
Hsu (U.S. Patent Application Publication 2005/0074935). With regard to Claim 17, Matsubara 
and Lee essentially disclose the claimed invention but fail to disclose the claimed portion of the 
floating gate formed over the active area that is narrower than a portion of the floating gate 
formed over the isolation layer. 

However, Hsu discloses (figure 2) a memory cell (200), which includes a floating gate (216) 
having a portion over an active region defined by source region (211) and drain region (212) that 
is narrower than the portion of the floating gate (216) that is not over the active region. 

Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as disclosed by Matsubara and Lee to include the claimed 
portion of the floating gate formed over the active area that is narrower than a portion of the 
floating gate formed over the isolation layer, as suggested by Hsu, in order to facilitate the 
formation of a contact hole to the floating gate by forming said contact hole in the wider portion. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday-Friday (1st Friday Off). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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